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Abstract: Sugar palm fiber is one of the most abundant natural fibers used in biocomposites. However, prediction of the
mechanical properties of such natural fiber reinforced composites is still challenging. Most of the theoretical modelings are
based the micromechanical method. There have been little studies involving statistical approach for prediction of mechanical
properties of natural fiber reinforced composites. In this study, the tensile properties of short sugar palm fiber-reinforced high
impact polystyrene (SPF-HIPS) composites obtained by means of statistical approach were investigated and compared with
the experimental observations and with micromechanical models available in the literature. Statistical approach was used to
predict the performance of the composite part with different fiber loadings. A two-parameter Weibull distribution function
was used to model the fiber length distribution in the composite. For the experimental validation, the composites were pre-
pared by hot compression technique for different fiber loadings (10 %, 20 %, 30 %, 40 % and 50 % by weight). Tensile test-
ing of the composites was carried out according to ASTM D638 to obtain the composites tensile strength and modulus of
elasticity. Experimental results showed that the tensile strength of the composite reduced due to the addition of sugar palm
fibers, whereas the elastic modulus increased by a factor of up to 1.34. The current statistical model predicted the tensile
properties of SPF-HIPS composite close to the experimental values. It was found that statistical approach with standard
micromechanical models can be used to predict the mechanical properties of sugar palm fiber reinforced HIPS composites.
Hence, this study could assist in decisions regarding the design of natural fiber reinforced composite products.
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